Tetrodotoxin-insensitive sodium channels. Binding of polypeptide neurotoxins in primary cultures of rat muscle cells.
The binding of 125I-labeled derivatives of scorpion toxin and sea anemone toxin to tetrodotoxin-insensitive sodium channels in cultured rat muscle cells has been studied. Specific binding of 125I-labeled scorpion toxin and 125I-labeled sea anemone toxin was each blocked by either native scorpion toxin or native sea anemone toxin. K0.5 for block of binding by several polypeptide toxins was closely correlated with K0.5 for enhancement of sodium channel activation in rat muscle cells. These results directly demonstrate binding of sea anemone toxin and scorpion toxin to a common receptor site on the sodium channel. Binding of both 125I-labeled toxin derivatives is enhanced by the alkaloids aconitine and batrachotoxin due to a decrease in KD for polypeptide toxin. Enhancement of polypeptide toxin binding by aconitine and batrachotoxin is precisely correlated with persistent activation of sodium channels by the alkaloid toxins consistent with the conclusion that there is allosteric coupling between receptor sites for alkaloid and polypeptide toxins on the sodium channel. The binding of both 125I-labeled scorpion toxin and 125I-labeled sea anemone toxin is reduced by depolarization due to a voltage-dependent increase in KD. Scorpion toxin binding is more voltage-sensitive than sea anemone toxin binding. Our results directly demonstrate voltage-dependent binding of both scorpion toxin and sea anemone toxin to a common receptor site on the sodium channel and introduce the 125I-labeled polypeptide toxin derivatives as specific binding probes of tetrodotoxin-insensitive sodium channels in cultured muscle cells.